The effects of atropine on changes in the sleep patterns induced by psychological stress in rats.
The present study was designed to investigate the acute effects of psychological stress on the sleep patterns of rats and the potential mechanisms underlying these effects. Psychological stress was induced using a communication box. In a preliminary study, sleep recording was performed for 6 h immediately after 1-h stress in rats. The results showed that psychological stress significantly enhanced the total amount of rapid eye movement (REM) sleep by prolonging the average duration of REM sleep episodes during first 3 h of sleep, whereas the total amount of non-rapid eye movement sleep was not influenced. In a second study, three doses of atropine (3, 10, or 30 nmol) were intracerebroventricularly microinjected into the rats. Total REM sleep was inhibited by the highest dose of atropine during the first 3 h of sleep in the stressed group but not in the control group; the inhibition of total REM sleep was due to a reduction in the average duration of REM sleep episodes. These results suggest that the increase in total REM sleep induced by stress was related to the activation of cholinergic neurons. In addition, plasma corticosterone--an index of hypothalamic-pituitary-adrenal (HPA) axis activity in response to stress--was examined after psychological stress. The concentration of corticosterone did not change significantly. Therefore, the abnormal sleep patterns could not be simply attributed to the HPA axis. These results indicate that the changes in sleep patterns induced by stress were related to cholinergic neurons, but not the HPA axis.